Regional differences in the uptake of exogenous copper into rat brain after acute treatment with sodium diethyldithiocarbamate. A histochemical and atomic absorption spectrophotometric study.
Since sodium diethyldithiocarbamate (SDEDTC) is known to increase the tissue uptake of copper, we have examined its effect on copper accumulation in the rat cerebellum, hypothalamus, parietal cortex and hippocampus by means of atomic absorption spectrophotometry. Acute SDEDTC (1,000 mg/kg i.p.) administration alone did not alter the regional concentration of copper in the cerebellum, hypothalamus and parietal cortex, but significantly increased it in the hippocampus, 5 h after treatment. Copper acetate (5 mg/kg) given i.p. has a stimulatory effect on copper uptake only in the hypothalamus and hippocampus. When copper acetate was administered to rats which were pretreated with SDEDTC, an especially high significant increase in the hippocampal copper level could be observed (approximately 70%), while the enhancement in cerebellar copper concentration was much more lower (approximately 20%), but yet significant. These data suggest that SDEDTC enhances the uptake of exogenous copper in all brain regions examined since the lipophilic SDEDTC-copper complexes easily penetrate the cell membranes. Furthermore, our histochemical findings indicate that--under normal conditions--copper is stored predominantly in glial cells, while following an excessive uptake this metal is also accumulated in neurons (e.g. pyramidal cells of the hippocampus and cortex).